Advantages of cell-based high-volume screening assays to assess nuclear receptor activation during drug discovery.
Adverse drug effects and drug-drug interactions (DDIs) can be elicited by the activation of several nuclear receptors (NRs). Of the NRs that regulate expression of drug metabolizing enzymes and transporters and alter cellular processes, the most important are pregnane X receptor, constitutive androstane receptor and aryl hydrocarbon receptor. Screening for the activation of these receptors can be achieved during drug discovery by using various high-throughput analyses including ligand binding and transactivation assays. This review focuses on the importance of screening for NR activation during drug discovery and includes a discussion of the various assays to evaluate activation of NRs by xenobiotics. It also describes screening for species-specific NR activation to attenuate the use of animals in toxicology studies and to identify complications associated with drug metabolism and clearance that may occur during pharmacokinetic analyses. Given the potential for adverse drug effects and DDIs during all phases of drug elimination, NR screening should occur early in drug discovery. Such screening could be used in structure-activity relationship studies to guide chemists in altering compound structures to eliminate the NR-binding and activation properties on priority compounds. Early screening can also reduce the risk of adverse drug effects, identify novel therapeutic agents and decrease the number of animals used in drug development. Overall, performing these types of assays described here could decrease drug development costs, alleviate the liability associated with drugs that activate NR and prevent unsafe drugs from entering the marketplace.